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(54) SWITCHING POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching 
power supply having hooked overcurrent protective 
characteristics which can be constituted of a small 
number of components. 

SOLUTION: The switching power supply comprises a 
regulator 2 from a drain and an auxiliary winding VCC, a 
drain current detection circuit 6 for detecting a current 
flowing through a switching element 1, an oscillation 
circuit 9 delivering a clock signal of a constant 
frequency, a feedback signal control circuit 1 1 for 
detecting a control signal from a secondary side and 
controlling the current flowing through the switching 
element 1, a clamp circuit 12 for controlling the 
maximum level of the current flowing through the 
switching element 1, and a variable clamp voltage circuit 
13 for varying the clamp voltage of the clamp circuit 12 
and the oscillation frequency of the oscillation circuit 9 
depending on the voltage of VCC. Since the oscillation 
frequency and the maximum current level of the 
switching element are decreased by the variable clamp voltage circuit 1 3 when the output 
voltage lowers at the time of overload, hooked overcurrent protection is effected. 
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[»3tgf4] IWIBf 

IfjJcJg 1 *5<fctf 2 kHaSOX'T y ^-V^mjg^So 

ra— amw«6ts±teje««tu Mffix-r^f-y^^o 
m z%m<Ei&(DnMni±i%^ mm? ^-Y^vtm^ 
tttt&zwt^mv&Mfrtt*. n&m 1-4© 

ftTbHcfiEfgOX'T 'yfy^tiSl. 
H»#*6] MfE7 5>:/BffW^[H]g§«:, HUM 

Bff#ffi<**»s 2*5 ^T^tf'hs <**?>, 
y^m&.'Dm.'hmifm.-xt^y-fn&.co 1 o 
&&5izmf$.-ztitc, ffi&m. 1 ~ 5 ©v>-rn*Hct3«© 

[000 1] 

[0002] 

1 3 o&^v*>7n.ffi.famm*mw&s-z&*), x 

[0 0 0 3] ¥2*t&gBl 3 0ti, ^asA^saKFtu 
T, X-f-y^y^sS? 1 0 lOA^Jiffi? (DRA I 

n) , ttmrnmnsx-tiw? (vco , ^ffime«s 

(VDD) , 7-C-hVVy^<i#A*fflS? (F 
B) , X^'yfy^If 1 0 1 (D&fl^tsZTSVmm 
IgCDGNDffi? (GND) (D 5«?«:<i^.TV>So 
[0 0 0 4] 1 0 2li, *Wi*^El 3 OOrtSPlHl^S 

jif^«*a-r«>fcfe©b^zL i^-^t% eimsit^v c c 

B^^-rSfcfeOX-^-y^l 0 2 C£<S2.TV£o 
[0 0 0 5] 1 0 3ti, e»ffl<DlHlKBSit%«^-rSfc 

i60ie»ffl«BSStjSt?fe >3 s ei&BflCX-l' 7f 102A 

%^LTVCC\iE«lS»«*&t5. 
[0 0 0 6] 10 7S, ^**»B 1 3 0 <D&W)/1¥± 

&mm-tz>rzi£><D&W}/&±\B\®-Z'Sr> vcc ©mji 

^HIL, V C Ctf-/£fc(TcDi:€«;^ X-r-y^>^ 
?1 0 lOXl'yf->dT6ff*#ih*-B:*B#*, N A 
NDlelSS 1 0 5^\m±lf So 
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[0007] i o 6C4. ^y^y^fm^i o ncasn 

fcffiLfc«ffi««ffi«^fc£«LT. JttfcB 1 0 8-vfl 
**ttJ*"TSo 1 1 114, 7^-FVVy ^{l^fM®08g 

ill, ttSetl 1 0 8^«**ttJ*-r*o )t«S§ 1 0 8 
(4, K/^y*fll9«IWHBl 1 lfrSOtHrtflW 

<&ofck^(c, RS7Uy^7oy^ia»l 10©U 
[0 0 0 8] >7 z 7Z/-?m& 1 1214, 7>r — FWy 

mgWWXk\ i i®ffi*«#©«*tt*i***fc»<DlHl 
btso, x^7fy^i?i o i ic$n.tiz>mM(Dm*: 

[0 0 0 9] 10 914. R«gB-M5D. 
fg^l 0 l OSA-r^ — r-^lf-r^^i**^. 

m^-r^o s^-riL— r>riM z;i>mmi 0 9A&4. n 

AND[Hl8l0 5^A^tl, ^uy^m^r 1 0 9 B 
14. R S7U y^nyymiSi l FiSB^A 

[0 0 10] NANDEBS10 5^(4. SfS/ffiklelffi 

1 0 7(Dffi*{f^^. r->f*>f tfrmm 0 

9 At. RS7 1 J^y7n77 p @Sl 1 O^tBM^tf 
A*2tt*o N ANDHjgg 1 0 5<DHB;Wf^4, 
F?^7@Bl0 4'\A*Sft, X^fyfy^If 10 
1 OX>f y^V^»ft*fWIP-r*o 

[00 11] 14 0iif7>7Tfe^ 1*#814 0 
Ah, 2M3BHOCfc, 2 &WtKj#St 1 4 0 B 
t, 1 ^MMSHKHI 1 4 0 D«*LT^«o 

[0 0 12] l^MMIbfMRl 4 0DIC14, ^-Y*-F 

1 3 1 t^>"r>v 1 3 2 fc-pwjasnsasst^FJtiaB 

i«W««tu *8*SH 3 0 LTS/B 
£n. VCCaA^^Wo 133(4. VDDtDSSft 
fflnyfm$§o 1 3 514. IHW«**23M*fr6 

i*«^^r*ft*owwflt*eaiisB^*o, 

F F^>^X£ 1 3 5 Ah, SBtti^*— F 1 3 5 
{bmj&ZfiZc 7* F F^V^X* 1 3 5 A<03l^# 
VDD^^n, 7* F F5>^X* 13 5 AO 

[0 0 13] 2##«U 4 0 C(Ct4, £V*-F 1 5 2 
hn>x>~9- 1 5 3 k^«Sti**»¥itiaB««SBK 

£n> Mi 5 7^i^n§o 2 3fc«Mib««i 4 0 

B(C(4, 1 5 0^yf>* 1 5 1 tT'ffijfc 

sn**»¥Jfia»3V»««ti, ^t^v^-Fi 3 5 

B, *5<fc*>\ 2%flMPJfll|BlBl 5 8 0«8S*«*&-T*o 
2&fldM0!lB 1 5 8 14, SWEfMffiUsIES 1 5 9 hj£M 

ffltSuwmB 1 6 0 £fr£>j«?>, ^mff^jffiiiHiss 1 5 9 



(4. 2^«Hi**EEVOO*ttiattl 5 4*5*tf 1 5 5 
(c&££«Mi:, ^t^V^-F 1 3 5 BlcSSinSWflSi* 

sa»-r*o s««t*jffl@Bi 6 0(4, m*«at^ffissi 

SSI OtfSWSWc&SiSte, S«m-K13 5B 

[0014] ix±<o^r>icm^nrc x^v^yfn 

[0 0 15] H4fc*5V>T. A*^(C(4, fcfc^tfiS 

N^Atl^o.VIN^ b7>X14 0^lMi 
1 4 OA^Lt, 3 0ODR A I NSf 

tcgisn^n^o fLt> e«iffl^«sswi o 3t^e>n 

«lEIW«Wi*JtU l"— * 1 0 2 ft<DX^ y ^ 1 

0 2A^Lt, VCC^gi$n/ca>fyfl3 2 
£?S«U VCCOiEtf±#t5o W^l— 

20 ^10 2 F^X-f y ^ 1 0 2 C (4. V D D ifi — 7£.WEEfo 

1 0 2 C*^LTVDDfcS«*tlft3>f^ 1 3 3 
*3E«U VDD<D«BEfc±#-r*o 

[0 0 16] VCCff±»U ^R/^lklnlSS 1 07t 

i£7)x^7f>^nww^n^o TsJv^svwfe 

^BBttStlSfc. F^>X 1 4 0 

i 4 o b , i ftfVMisifm 1 4 o d k wjk««e*i 

30 ^> 0 

[0 0 17] 2##«U 4 0 Cte8tn*«8«4. 
— F 1 5 2 ^>f>^ 1 5 SlCcfcOSSfc^H-SftT. 

^>y»f^»OiS*ti*c:'fc^ ttttrttEvotftft* 

(C±#U ffi^mjE^ffiStril 5 4fe*tf 1 5 ST'ISS 

tfcio, sati^*— f i 3 5 Bicffi.tx&mffi.tfmtn 

*T£o ^UT, "7* F F^>^X£ 1 3 5 Atcffitl^S 

St^tiJjDb, f Bas^frciftniitfitSKfeiifto-rso fb 

40 h. i±*K2§ l 0 8 (cA^£n&mJ± 

"tffiTfSftft* X-r^^V^HS? 1 0 lJcJJI[tl*FU 

a*«EEvottfiS{t*nso 
[0018] i ^ffli?fi*i#^ 1 4 o Dicwitizmm*. 

1 3 1 t3>f>tl 3 2(c^0^L I F?t^ 

nx, 3 ootfKjsaihLTSffi^n. v 

c c»^is^«^t^o v c c**— ftemtEEfcii 

f^h, l/^a W * 1 0 2 7 f 1 0 2 A (i* 

7k44ft6, iB»«0*«(*«II©«»«4, l^fflia 
so 8&«»l 4 OD3tr;6«JSSn*J:-5k:a:Se 1 *«Hf * 
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tii4o D<DMm±. 2 ~xmm uoc tm— core 

CO 0 1 9] 2^«affiSb#|gl 4 0 BlCffi.ftZn.ViUi. 

*v*-ki 5ot3>f>ti 5 wz&K>mm-mi£ 
nt, 2ywm\m®& i 5 sis&vwat'f*— f i 3 
5 Bcommt Ltgffl^nso 2$i®mnhmm hob 

Offittti* 1 1 4 0 A tWi-<Dtctb, 2 

[0 0 2 0] ttJ^mffiV 0 nTcSK ft?? 1 5 

gg 1 6 0*WFL> K 1 3 5 BlCffitlZW. 

jffi«ig*n£-£& 0 fit, 7*h h7»*7^ 1 3 5 A 
tCgitnsmgitA^OL, F Bi%?lcffift.&tsW.ffi.$>mhQ 
•fZx, FB^mffi^mtat^t. i±i&§§ 1 0 8 A*/ 

$n?>aff*MST-r?»fci6, x-t-^v^i o it 

^tns K W >-a?^/jN? < ft£<, C c?) <fc ? ftfiL»3I# 
Tft&b&Z* 

[0 0 2 1] Jf>tM%i:5i:, ttiT^JIVOA^e. 
lc{g.T-?Zt>\ CCDtZ, l^«!l«Sf]#^m)EVCCt 

{£TT3o ^lt, mm/w ±®® 1 0 7Tfs^£tifc 

•y^>^"i()^^±-r«o fit, Sl>*L^;xl^-£ 1 

0 2 rtcox-i' 7^102 A-hmm-rztc&b. jgwimizm 
ffim 1 0 3 fc <fc d esimst^gins wt>* v c c #±#* 
u esi/^ihiHigs 1 0 7T-ss^nfcSi>jaj£fc^T 

3£:, X-T-y^^lfHM 0 1 <9X^ -y ^>^WF#f§ 30 

[0022] 13 6 it, m4<DW&WT*&2> c m6lcis^ 
t> 14 i:<9jlW;3\ l iMiJ*iS!j#£§t 1 4 0 EcD&ftcD 

, 1 ^Mmmmms. v c c « % a^jiev i 40 
N^itrnvrcmmb^Zo 

[0023] m6<D£ncmm-ztitc. ^v^s-vm. 
wmw<Dmfttt, mi^m^xmmtz, muz. m& 
<o&^<»mrxm?tm.m l fc * -i' - 1- s „ 

[0024] m6<nmmt, ^nM^^mA<Dm{fb 

[0025] itmt^si:, tatsWEEvom&T-r 

%£>\ l^»i&f]#^mi±VCC{ifgTL^i,^c46, ¥ 
fe, mSflKBBSfcfevTfc, 2 ^fJJSrJSWISfix 1 5 6 so 



[0 0 2 6] 

[0 0 2 7] fcfcU 7EB.mm<DM ^fV^SISE 

^TBffc 1 &ffl03M8iEftffttflgttKHl; Lft v>„ 
tea, JtfttSISflttcU: 1 &ffla3raffiftKft££?r3!il<: 

^tfts*\ r&XK&ommmrsmat, A^ft&Mm 
ffitfmtizrctb, fffi&mm<DummmbisT&*+tt 

lcftSi§-&#feSi:v>'5^B#fe£ 0 
[0 0 2 9] Sites 06<?? s fc5ftt£5fEcD?tSg§ffiX--l'-y 

[0030] tcDtztb, ftn&m<D^ v^>7mm$£ 

ftWStMMia^iaM-«<esB«t« 0 » nx h r v f 
^Shj^Mcomaic ft 5 fct^ftM fe fes„ 

[00 3 1] 

MI2 h ^ >X<0 2 ^#S^Sit^n, mih^yX(D2 
« 1 Oitti««BE3^&KSB 1 OiaaE«EO*6«ffi[«fe 0 fe'J^ 

■t%%m®&b, mzh^yxcDffimmmb&ffiiEti. 
me2xmm±)W.&bti:m?z> 1 9wmtiwi£%&£.? 

■T * C k K «t t) . S9l51W«i|HllS^«»«E*«»S-r *« 
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•y * {i^frJ'<»le]gS , ffigEJlCTttfEttttlftJ? fc huIB 7 4 

fli«ow«arf ^^y^m^mm « 

[0 0 3 2] *38WOW*3S2 fcf2«©X>f -y 
£«± t) feffiv^JS'&tefi, SB— 

So 

[0 0 3 3] *«WOBI*5l3 iciEKOX-)' -y^^S 

[0 0 3 4] #fPj§<D«;£gi 4 fcB«©X-f y *->$Ht 

/J^ < * o T h X-Y «y > ^*^cr)jim??it<SKM*VJ> 
[0 0 3 5] 5 t8B*<OX-f >y ^><7*m 

hsbi*, tuisx^-y^^^T^MfBSjepiHisg^iHi- 



WWBftOWaWEEffl^ itui5X - K^-y ?m*%<DX 

>y«raffl©»ffi£»tf m*-?*, x-r >y 

[0 0 3 6] *SM8©BI*5i6fe:E«<OX-l'^^->^« 
#MK < * S IS H * 5 <£D, 

nH-<Dm'bmftm.x>7^y7n&.<D 1 o %gfijcfc* * 

[0 0 3 7] *^CDIi^7{cfB»£0X-l'-y^^^» 
[0 0 3 8] 

[0 0 3 9] C£D0 HC*5V^T, 3 0 fiX'f >y 
ttffilff fll 0^*tt^a-(? 0 , X -f y ^ > $r 1 i: * 

[0 0 4 0] ?LT, fSM!3 0li, 
£: LT, X-f -y f-Z/trnFf- 1 ©A734S? (D R A I 

n) , MsdmiiSffiA^ffi? (vco , nwmmM 

Wfr (VDD) , K/^«y^H#X73ffiT ( F 

B) , »«%««HitprSE«tt? (CD , X-f-y^><7"« 
=F1 (D&tlffiTiS&ZffamiBl&COGNDm:? (GND) 

[0 0 4 1] 2&, #»^gfi3 0OAffBie«a(«^ 

(st4ft»o^aw?f, jSiwaR^vcc-^ai-r 

fcfe<DX-Y^y^2 A fc, e»HSt^rVDD^-rfci6<D 
X-r-y?-2Bi:, VCC*^VDD'\S«*«*&tSft 
46©Xi'>y9 : -2 C%{Sx.TV>?) 0 
[0 0 4 2] 3tt, ^U)ffl©isl^mat^«^-rSfcJ6© 

V C C-Ng®!)m??rt*«^-r?. 0 Sfc, ei&^tc V C C*^ 
— SttEJWTOfcSti, X^-y^-2 B^r^LTVDD-N 
iaB«i!i[*«l&r*o 
[0 0 4 3] 7 J4, ¥3»&=g«3 0 ©e«j/f?±^$iJ» 

L, VDDtf- ^WT<Dfc#fi, X-Y-y^^^**^ 1 (75 
X-Y-y^-V^Kift^lh^-arSfi^, NAND i@ 5 

[0 0 4 4] 6 It, X-T -y 7->7m? 1 fci»n*«8S* 
%c Hit F^-y ■t>m^mffl®&T'&*), FB 
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[0 0 4 5] I2li, *«#«0»HB8l l 

13^ *7>:/ElBl 2(D*9y7nEM%Xitm 10 

PSMOS F E T 1 4 *aoTjffitliitf«SS^iIJlB'r^ 
*5>7«BERrSIIIBl 3£<fcD. ^^V^SJE^ 

•T^o C Lffi^£> PSMO S F E T 1 4 ^So 

ffi#*5£fi@B9'Mti*rrSo PSMO S F E T 1 4 
14. C L Wffr rT£I!B 1 3 ^««E«r«E 

L> C LfiB?0«EE*— S«fcH€f SfcftOiR^T* 20 

[0 0 4 6] 914, fgfiiUBTfc^ X>f7fy^l? 

ymEERl^lHlK 1 3 6*«i»»fiTff AtSft 

;Wf^f9At4. N A N D Ih3S§ 5 c£ tl, tuyZm 30 

-5§9Bi4. RS7Uy^7D7^08l 0<D-t:>y hSfB 1 

[0 0 4 7] N AND®B5'\li> fi»/#lhl3B7<D 
fcfim^t, I^fa-f^^^;l/f§9Afc, RS 

ANDHR5©ffl*OTtt, ^- h 70S 4 

2F«n. 1 «x^7f y^lftwi 

[00 4 8] 4 0(ib7>XT^!), 1S#«4 0A 

za«»4 0Cfc, 2%WttflMMft4 0 Bt, 1* 40 
«J*lib#*R4 0 DStLT^S. 

[0 0 4 9] l^««Kj#*4 0Dfc«, ^>r*-H3 
1 ^n>x>-9-3 2 fcT**Sft*Bi*¥»IOBtfi» 
Sh, 3 ooa»t«»fcbtiSfflSh, v 

*3 5A£, »}tm-K3 5 Bfr6i«Sn5o 7 
thh7>^3 5AOal/^^^ VDDtil^ 

7*hh7>^3 5AOx$y?tt, FBtg so 
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10 

n> VC CcDSJE^jCCfcS^. CL^F^tlii 
[0 0 5 0] 2&#«4 OCfctt. m-K5 2h3 

>x>-9-5 3 fc^*«n*»»¥»Htt3W(««n, 
aw 5 7^»ash*o 2 4 0 Bfctt. 9 

HB3t«f*«tU «#*-f*-K3 5B, fcilf. 2# 
MMffiUB 5 8 0««E«r«!te-r So 2 fttiMSVIelB 5 8 

(4. ^mBE^jiPtHisg 5 9 timmmm&s o k^&s 

«Si5 4*itf5 5-«»ffSnfc«E*A*U 2*« 
ffirt«ffiVO#--^lc&S±3fc:, SBfc^*— F3 5 

Bfca[n*«at**iwr*o ^«8E»j»ihik6o«^ m 

-K35B \cffi.1nZ>WM%:ftmir2> 0 
[0 0 5 1] tt±oi5ic||««ftft, x-f^v^it 

3(4, BlO«a^IM*IS»*ttWLfe*>rA^ir--b 

[0 0 5 2] iUC^T, TJjtt^fcB:* fcfcfclfiS 

NtfAASnSo VINJ4. h7>X4 0(7)l^#i4 
OAS^LT, ¥5*Sl30ODRAIN«?^*D 

^n^o ^ut. jB»ffls«atW3-ef¥6n*jE»«at 

Vf^3 2^1U VCCOtEtf±fftSo S 
fc> l^iU— £ 2ft<DX-r*y^2 Ct4, VDDtf-S 

-T*y^2 CSMTVDDtcgBK^nfenyf^S 3 
*7E«U VDD£>«Efc±#WSo U*aW*2rt 

iBftffiflSftH. VCC«BE*<-*«tt"FOi:«K:, X-f 
y^>^»ffO*7»BH*fcSlilL. VCC1EWS 

[0 0 5 3] VCC*SJ:tfVDD*<±ffU VDD^g 

y^>^il»io^>r^^>yttffwiBttsti*o x^ 

i*;l/*-tfft»*h4i3fcftD, 2*«»4 0C, 
2 %fMEMMl 40B> 1 ^flMibim 4 0 D fcWfttf 

sfinso 

[0 0 5 4] 2*««4 0 ClCiSftSWlEtt. 94*— 
F5 2 i:3>fyf5 3lc£ DSE8iPF»£*iT, 
rtfcfttK ft«5 7tf**«»t5o X^^y^>^» 
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4B?fcatniitr««Efe**p-r*o FBirwwitot 
<Dct3aft»a**^*ckT, ta*«£Evo»ffiSft: 

[0 0 5 5] 1 %fftllBMHl4 0 DlcftttlZmmte, 9 
J*— K3 1 trF>T">-9-3 2Jc<fcOS8St¥?S^nT, 

mk<D*mftmw<Dmffi)i*, \ &mitw&m 4 o d * e> 

S»«h8J;5lc48o 1 *«WMS»4 0 DOffitt 
B\ 2*«»4 OC-fcWI— Ote*. VC Cteffi^SEEV 
OfcJttHLfcWEfcftSo fcTSU VCC©1E^-3S 
KTFOi:*«\ l/^a 2 y f 2 Btfii 

MtVDDlc«^n§c:J:T% VDDtf^ftsn 

So 

[0 0 5 6] 2*fiUaBft#«4 0Bk:«[n*«aEtt. ^ 20 

2*«»WIh1BS5 8*<fclf«ft£V*—K3 5 BOil 
tLTigffl^n^o 2*l«Bl««4 0BOittB, 1 
4 0 A k <Dfc«>* 2 3fc«*IB!i«IMIEEt4A* 

[0 0 5 7] a**ffiVO**KfifcSnfc«, M5 7 

6fca[n*«a*^— ^«asM»i§is&6 

2^±£o fit, :7* h h^^is^Z 3 5 A«c«[tl«« so 

»araf*nu f B«^jcg5n^t?mStfetiin-r§o fb 
*m?«aw«*n , r*i:. jt«88fcA*stts«EE#ffi 

[0 0 5 8] S&fcJlW*i:*2:, iHrt«EVO#*& 
klffiT-T*^ ^O^f, l*«*IKi«WEVCCfc 
4ET*T£o VCC^ffiTtSi, *nfc^fiJn:3 4* 40 

^vyaiERj^leJ&S 1 3lC£^T. ^^ElKl 2<E> 

«kOfe/h«<aao safe, ssawaftffiTfli^^^ 
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[0 0 5 9] H2«, *«WO^-<yf-vyfHKtt«* 
g%rBBBB"e*«o B2tt. Blfcfctf*¥Slfl®«3 

[0 0 6 0] B2lC:fcV>T. je»/fl*lt(H]E& 7 (t, VC 
Cfflit^#§7A, ^>;^7Bfc^tf7D, AND0 
SS7C. VDDffitti»7Efr6i«ShSo VCCffl 
J±i&#5 7Ate, ye CO*Ekaip*E*J±ttU >f> 
/S-*7 B^«4*ffl*rr*o VDDfflttt»7ES, 
VDD0«fffc£*«E*J±ttU A 
ND0S7 C&JcDV^-* 7 D^W*IH*t5o 
^>/^-^7B^ ANDiB7C^fi%UiJ«o 
AND@87CO»«J;5, ^yf2Btf»J»* 
n> -T>/^^7 DCOffi^tCcfcDs X^7f 2AW 

[0 0 6 1] C(0J:-5Jc«ricSnfcjeft/ff±liiK7O 
ijff^o^t, WTKRWtSo fi»Su«. vccfflit 
KS7AOWn-l/^;K VDD^hfc^i§7 EcdS 

A*W>\ ^yf2B(i*7i:45o !S6^T,-fil&ffl 
^«8lt»3 0jBIWSI[tt, ^7f2A*it?TVCC 
^n§ 0 2Cit VDD#— Affile & 

SJ:-5K:»ff-rSft*> iB»Wtt^y^2 c*ffl^r 
VDD£fc»!*lSo ^LT. VDD<D«JE#VDDflli£ 

V D DfflttKS7 E Offl^Ii^W t) , 

X^7f2A^*7kS5e COk#. VCC<D« 
BE3VVC CSittW7 A»cJ:»>««*nfcVCCiBWt 
EE*0€>?e^«^«i. VC Cffitt^g§7 A Officii' 
l^;l/k&oT^£fc*6, ANDHB7 COa*t4n— 
L/^;l/^4!3, X^yf 2B(^7^ftS 0 ffc, VD 
DjB»tfOVCC<D«EE*^ V C C fflttlJIHs 7 A <fc D 
S^$nfcVCCeSimi±J:0^{gV^li'&ti:, VCCffl 
J±iR§§7 AOftjjteU — M;Vh^oTV^/c46, AN 
Dl°IgS7 CO|li*H:A>fl^;l/k4D, X-f^f 2B(i 
^>h4§o fifoT, jB»«OVDDO««Ea, DRA 
I NfeL<«VC C<DH"66^6J:DflaftSnsrcft. 

[0 0 6 2] !7*— F/W*«*»J»BHfl Itt. KM 
MOSFET1 1 A, 15&XS\ 1 B. fflfi 1 1 C*^&« 
f$^ftZ> 0 NiMO S F E T 1 I At 1 1 BIZ* 1 1 A 

*S*kLfc*u:yh5 5— BBrea&D, iiaofu 



f 
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jyl8&U>f-hlt, FBig?tg^W. 11B© 

[0 0 6 3] CO* < 5fc«^tlfc7-i' — K/^-y^«# 
?it)««WaASn*l:» NiMOS FET 1 1 A*3 

jctf i i Btc^gitawu ^omaEtcjcufcmffKT^ 
asti i comifcss*"*-*. oto> FB^tstf 
itirafsiconx, smi i coiertiWc*<« « 

fc*, JtBSS8'MDX*«ffli'>«<a*o fcT, F 

b ffiTonMvJz'Nc <fe t> * Jt&§8 8 nXts'^B.ftmt 
tSCfcC^f), FB*?WfttWWlrt-*8if, *-ry 

[0 0 6 4] ^^[sJgS 1 2 It, PIMO S F E T 1 
2A, feiU'l 2B, Sttl 2CtISic?n§o P^M 

0 S F E T 1 2 A<DV— K'W *fe^*l»lHl 

So 1 2 AOKW>(4GNDs MiffiJU 2 C33 
JctfPlJMO S F E T 1 2 B©FH'>t8i?Mo 20 

[0 0 6 5] CcDctatClffig^nfc^^^yielSS 1 2© 
g)^lCOV>T> WTlCitt^-rSo PIMOSFET12 

IM0SFET12Ali, 7-f-K^7 ^fl^SiJffllalgS 

1 1 OfflMttf, &#i 1 2 COMS«JEi: PiMO S 
F E T 1 2 k<»MmnE.t<D%}t%:Zm.l£M±lC%;Z> t 

[0066] 5^y?mm'g.m&\ 3it, nimos 

FET13A, 13B, 1 3D, 13E. 13G, 13 

Hfe^tfi 3K, m'b^^yzfmwik^.m^MMUi 3 
c, Mizf^yfns.m&m^mmi 3?, ^mmm. 

m&Tls^V&JZMJ£mffi.m 13], PSJMOSFET 
1 3 I tTm&SriZo NSJMO S F E T 1 3 A t 1 3 
BfeJclM 3 Kit, 1 3 A^r»¥i:Lfc*b>h5^— to 

1 3 AOKW^feJctfy— H±> 
ymffoJ^lHlSS 1 3c0A±lt LI, PIMOSFET1 
4©FW>i:SI2ft5. NIM0SFET13Di: 
13EB, 1 3D^&mthrzi3Uyh=.^— lelKTfe 
0, 1 3DCKW^J:tfy-hB, S'hi'^^T'm 
ffi*£ffl:£«Jl£W 13C, fc£t>\ N^MO S F E T 1 
3 BOFWVi:iI2n5o NIMO S F E T 1 3 G 
tl3Hii, 1 3G*»PfcLfc*l/S'h55— HttT* 

«ffift£fflj£«dSW 1 3 F , *5<fctf, NiMOSFET so 
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13EOFWytglSn5 0 P1MOSFET13 
I fc^V^lalggl 2rt©PSMOS FET1 2B!i, 

1 3 1 *mmtLrzmsyh=. ; 7-\Bi®T*$>K>, 131 

<D¥l"(>}5£.Zf>f—hlt, NSMOSFET1 3HO 

[0067] ccD^vicm^nrc^^y-fm.s.oj^m 

% 1 3 OftflsfcOVT, WTtBWtS. CLiS?fr 
P., VCCO«Efc*SCfe«8i»% PIMOSFET1 
4^rjloTN^MO S F E T 1 3 Alcffitl, 13Ai:|W| 

cmafotM 3BfcfeStn§ 0 1 3D{c&, ^^v:/ 
WE.&fem7&mm 1 3 c ©m^^s 1 3 Bcommm 
%gm\^rzw.ffitfffi.n, 1 3 EKtracwfttfatft 
& 0 1 3Gtti, mjtt^y-J'mE.vifem&w.vmi 3 
Fo«atffl*^ 1 3 E©miffiffi&ML5iv->fc«&iws![ 
n, 1 3Hicferai;«aw8itn*o cornel 3 nc 

[0 0 6 8] VCCtf±#U C L«?^jJit^iS*D-r« 

1 3 a c 1 3 b) (Dnm^mtn^ 1 3 d c 1 3 e) 

(DWmtWP-H 3G (1 3H) OSSfctfliiD. 

tctb, 1 3 1 «m^ii)bD U ^>:/[s]SSl 2©^ 

T fe, 1 3 B £ ^ vyaH^ffl^WStM 1 3 

cix±<Dm.mtffitite^rcit>, sckt^y-fns&.jz.m 
■fcfmm. 1 3 FoiawtT 1 3 1 tawisafrK* * 

7>7®E#S:*:i:&£o 

[0 0 6 9] Cfttltmc, VCCtffiTU CLS? 

m^«'>-rsi:, 1 3 a d3B) ©istfM^i 

3D ( 1 3 E) (DMWitfmim-* 1 3 G ( 1 3 H) ©SSit 
tf*iJ\ tKZtzib, 1 3 I Otilt^L, t=7y? 
m&\2<D>7 z 7y 7W&m&. <4So C L 
Dlc&Si;, 5>y«EE8btffi^««t*l 3 CCD 

ffl^esstsi 1 3 f <DMffi.fr ? y~fWE.tfi7Z.m%. 
mmi 3 c<Dm.ffi.*Mvm^tcnMt>\ 1 3 1 tssn 

[0070] fifoT, CL^vnffiic&Qi'^y-fm 
[007 1] cLSffrt., vc comment; 

fcmi?rtA\ PSiMO S F E T 1 4 ^ji^TNSJMO S F 
ET13AtC^t4a, 1 3 AtmiZMffitf 1 3 KlCfegSn 
Z<l£Z\ «fiJUfi»«TU^;M**fflS*«t»l 3 J 
<DSnr L i:tbK^n> 1 3 KOlffitf 1 3 J (OMffiZ *) t 

So SErpT, CLH?OliK(il 3 J TBB6«nfc«8l[ 
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[0 0 7 2] 

[0®oiS#fclfc0J§] 

[02] *»W0^^7f>yt«Bi*i*t«¥« 

[0 4] S£*<DX>f y^>y«W*«0-«*S«-EI* 
0 

[0 5] *(DX^y^>y«IKB«0»ft*BHB-r*fc 

[0 6] a*o^^^^>^«i^«oguo--w*7R-r 
mss0 

[07] *OX^y^>^«WHtllO«ff*KBB-r*^ 

[0 8] y^>^«aRK«<om*«EE«aE 



[0 9] y*">y«Wft«Ottl*«E«8lE» 
140 

[0 1 0] a*OW©^-r'y*->^«WB«Offl*«E 

1 FET) 

2 Wal/^ 

2 A, 2 Bs 2 C X>T^ 

3 e»S^«8SiK 

4 y-hF7^- 
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5 N A N D IhJSS 

7 g»/ffih0B 

8 nam 

9 SlJgS&S 

9 A l*fa-f^f^^;H§ 
9B ^7 ^ff^f 

10 RS7 i ; yfyuvTEiK 

1 1 7-<-K^y*«#»JWIsIK 

l l C &8t 

1 2 ^^^7°IhISS 

12C gin 

i 3 ^^>yms^m^ 

1 4 PSMOS FET 

3 o ^ y^y^nmmo^mwm 

3 1 £V*-K 
3 2, 3 3 
34 IS 

3 5 MfMPHSSBB 
3 5 A 7* h h^^X* 

3 5B 58ft^>f*-K 

4 0 h 5 >X 
4 0 A 1 

4 OB 2ftfWttt«tt 
4 0C 2##» 

4 0 D 1 ftffttBMM 

5 0 £V*-F 

£V*-F 

5 5 ffirt«JE«ffifi!»8i 

2&fnnmaR 



5 1 
5 2 
5 3 
5 4, 
5 6 
5 7 
5 8 

5 9 

6 0 
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